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SANITARY SPRAY NOZZLE 

RELATED PATENT APPLICATIONS 

This patent application claims priority from prior US. 
Provisional Patent Application Ser. No. 60/499,684 ?led on 
Sep. 2, 2003, entitled SANITARY SPRAY NOZZLE, the 
disclosure of Which is incorporated herein in its entirety by 
this reference. 

COPYRIGHT RIGHTS IN THE DRAWING 

A portion of the disclosure of this patent document 
contains material that is subject to copyright protection. The 
applicant no objection to the facsimile reproduction by 
anyone of the patent document or the patent disclosure, as it 
appears in the Patent and Trademark Of?ce patent ?le or 
records, but otherWise reserves all copyright rights Whatso 
ever. 

TECHNICAL FIELD 

This invention relates to apparatus for spraying of mate 
rials, especially as may be employed as a part of drying 
operations. Such apparatus is particularly Well suited to 
sanitary applications, such as processing and packaging of 
foods. 

BACKGROUND 

Methods and apparatus for the transfer of heat through a 
thin, infrared transparent ?lm betWeen a ?oWable product 
such as sludge, slurry, extract, juice, or other like product, 
and a heated or chilled liquid, been taught in our previous 
patents, namely US. Pat. No. 4,631,837, issued Dec. 30, 
1986 for a Method and Apparatus for Drying Fruit Pulp and 
the Like, and US. Pat. No. 6,047,484, issued Apr. 11, 2000, 
for a Method and Apparatus for Evaporating Liquid from a 
Product, and the disclosures of each of these US. patents is 
incorporated herein in their entirety by this reference. HoW 
ever, the challenge of uniformly distributing a material on 
such a thin ?lm has continued to require development ofneW 
apparatus and methods, especially to take advantage of such 
apparatus as applied to food preparation. And concurrently, 
the need for sanitary systems that can be easily cleaned to a 
high level of purity, i.e., freedom from biological contami 
nation, has continued to be of utmost importance to food 
processors. Thus, the ability to provide apparatus and sys 
tems for sanitary, cleanable application of foods to dryers 
and evaporators has become increasingly important. This is 
especially true at locations Which are making foods such as 
fruit leathers from a pulp or fruit juice mass, Which, after 
drying, must remain viable for long storage periods. Also, in 
order to pass governmental inspections in most, if not all 
locales, easily cleaned sanitary equipment is mandatory. 
Thus, there has been an increasing demand for high perfor 
mance drying and evaporation systems, including for 
designs such as those taught in the prior art patents that Were 
just noted above, but that demand has been coupled With a 
requirement to provide thereWith a cleanable, sanitary spray 
noZZle for application of materials to the thin ?lm used in the 
drying apparatus. Consequently, this disclosure provides 
novel and improved spray noZZles, and apparatus for using 
such improved noZZles in drying equipment to provide 
relatively uniform, easily dried product layers to such thin 
?lm evaporation equipment. 
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2 
BRIEF DESCRIPTION OF THE DRAWING 

In order to enable the reader to attain a more complete 
appreciation of the invention, and of the novel features and 
the advantages thereof, attention is directed to the folloWing 
detailed description When considered in connection With the 
accompanying ?gures of the draWing, Wherein: 

FIG. 1 provides a partially broken aWay vieW of one 
embodiment of the body of our novel spray noZZle, shoWing 
in vertical cross-section vieW certain portions of the spray 
noZZle assembly and of the discharge ori?ce, as Well as the 
product inlet and over?oW tubes. 

FIG. 2 provides a schematic vieW of our novel spray 
noZZle assembly, shoWn in Working con?guration With a 
product holding tank, a product pump to deliver product to 
the spray noZZle body, and spray noZZle assembly including 
the linear actuator, as Well as a ?uid control system for the 
linear actuator and a propellant source such as compressed 
air for use in the spray noZZle. 

FIG. 3 provides a photograph of an assembled spray 
noZZle, including the body, and the spray noZZle assembly 
mounted thereto via use of quick disconnect sanitary 
clamps; use of a Bimba® brand (or equivalent) air actuator 
cylinder mounted to, but spaced apart from the body, pro 
vides for movement of the spray noZZle propellant supply 
tube therethrough. 

FIG. 4 is similar to, and shoWs most of the same details 
as the vieW just provided in FIG. 3, hoWever, noW shoWing 
the apparatus from a slightly different, more rearWard per 
spective, to more clearly shoW the reverse side of the back 
mounting plates, the rearmost of Which is af?xed to the 
actuator. 

FIGS. 5 and 6 shoW one typical con?guration for sanitary 
connections, Where a thin White or clear sanitary gasket is 
used at each clamp location. 

First, FIG. 5 provides a perspective vieW shoWing the 
obverse side of the back mounting plates, and thus, the 
obverse side of the sanitary gasket used in connecting the 
spray noZZle assembly to the holloW noZZle mounting cham 
ber. 

Next, FIG. 6 provides a perspective vieW shoWing the 
reverse side of the ?rst and second back mounting plates, as 
Well as a second set of external spacers used to space the 
actuator from the second back mounting plate. 

FIGS. 7, 8, and 9 shoW hoW the spray noZZle assembly is 
secured to the spray noZZle body by use of quick disconnect 
clamps. 

FIG. 7 provides a perspective vieW of the obverse side of 
the ?rst and second back mounting plates, as Well as a vieW 
of the propellant tube and discharge noZZle. 

Next, FIG. 8 provides a perspective vieW of the reverse 
side of the ?rst and second back mounting plates, and shoWs 
the actuator af?xed to the second back mounting plate. 

FIG. 9 is a perspective vieW of the embodiment similar to 
that just shoWn in FIG. 7, but providing a better perspective 
vieW of the discharge noZZle af?xed to the propellant tube, 
and a better perspective vieW of the relationship of the linear 
actuator to the second back mounting plate. 

FIG. 10 is a perspective vieW of a spray noZZle system 
using a pair of spray noZZles moving in an oscillating 
fashion to uniformly apply a product to an endless thin ?lm 
in a dryer. 

FIG. 11 is a perspective vieW of an oscillating applicator 
assembly, shoWn removed from a dryer for cleaning and 
inspection, Wherein the actuator assembly for moving the 
?rst and second spray noZZles back and forth is clearly 
shoWn. 
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FIG. 12 is also a perspective vieW of an oscillating 
applicator assembly, shown removed from a dryer for clean 
ing and inspection, noW showing an end block to Which a 
pair of slide rails are a?ixed, and to Which one end of an 
actuator is a?ixed to impart oscillating motion to each one 
of the spray noZZles. 

FIG. 13 is a close perspective vieW of a discharge ori?ce 
on a spray noZZle, as Well as shoWing that the noZZle is 
mounted to a slide block on the spray system. 

FIG. 14 is a perspective vieW of a pair of spray noZZles 
mounted for oscillation on a spray system carriage., shoWing 
the tWo slide blocks, each of Which has one spray noZZle 
a?ixed thereto. 

FIG. 15 is a perspective vieW of the Working side, i.e., 
discharge ori?ce side of each of the spray noZZles mounted 
on a spray system carriage. 

FIG. 16 is a perspective vieW of one embodiment of a 
control panel adapted for controlling the oscillating fre 
quency (sWeep frequency) as Well as the discharge of 
product through the spray noZZles located on a spray system 
carriage such as just illustrated in FIGS. 10 through 15 
above. 

The foregoing ?gures, being merely exemplary, contain 
various elements that may be present or omitted from actual 
implementations and process con?gurations of the spray 
apparatus taught herein, depending upon the circumstances. 
An attempt has been made to draW the ?gures in a Way that 
illustrates at least those elements that are signi?cant for an 
understanding of the various embodiments and aspects of 
the invention. HoWever, various other elements of unique 
sanitary spray noZZles are also shoWn and brie?y described 
to enable the reader to understand hoW various features, 
including optional or alternate features, may be utiliZed in 
order to provide a simple, cleanable, sanitary spray appara 
tus that can be manufactured in a desired siZe and con?gu 
ration for providing a long lasting and superbly performing 
spray system. 

DETAILED DESCRIPTION 

The improvements described and claimed herein relate to 
methods and apparatus for providing sanitary spray noZZles 
for products, and in particular for the use of such spray 
noZZles for the spray application of products to thin ?lm 
evaporation and drying equipment. More speci?cally, the 
improvement described herein is to provide a unique clean 
able spray noZZle for use in sanitary, cleanable service, and 
to the application of such noZZles in an e?icient, oscillating 
spray applicator for use in thin ?lm evaporation and drying 
equipment. 

Referring noW to FIG. 1, certain internal elements of one 
embodiment of a spray noZZle is depicted. A cleanable, 
sanitary body 20 is provided in a suitable material such as 
polished stainless steel. The body 20 has a holloW noZZle 
mounting chamber 22 having an inner surface 24. The 
holloW noZZle mounting chamber 22 has a noZZle mounting 
end 26 and a product receiving end 28. The body 20 also has 
a product supply portion 30. The product supply portion 30 
has an internal product passageWay de?ned by interior Walls 
32. The body 20 includes a discharge portion 34. The 
discharge portion 34 includes discharge interior Walls 36 
de?ning a product discharge passageWay 38, and a discharge 
ori?ce 40 in discharge ori?ce plate 41. An intersection 
housing portion 42 is provided to connect in a ?uid tight 
relationship the various legs 22, 30, and 34 (i.e., holloW 
noZZle mounting chamber 22, product supply portion 30, 
and discharge portion 34, respectively), as Well as a product 
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4 
over?oW portion 44 as depicted in the embodiment illus 
trated in FIG. 1. Also, as depicted in FIG. 1, the four legs 22, 
30, 34, and 44 as the intersection housing 42 may be 
provided in a integral, one-piece, generally cross or “+” 
shaped con?guration. Additionally, as noted, each of legs 22, 
30, 34, and 44 may include ?anges 23, 31, 35, and 45, 
respectively, Which ?anges are particularly useful for con 
struction of quickly disassembled, cleanable sanitary noZZle 
body 20. 
A spray noZZle assembly 50, more easily seen in FIGS. 5 

and 6, is removably mounted to the holloW noZZle mounting 
chamber 22. The spray noZZle assembly includes a propel 
lant supply tube 52. The propellant 54 normally used for 
most applications is compressed air from a compressed air 
source 56 (see FIG. 2), but the apparatus is suitable for use 
With other ?uids as the propellant 54. The propellant supply 
tube 52 has an outer surface 60 (see FIG. 1). A discharge end 
62 of the propellant supply tube 52 includes a discharge 
noZZle 64 (Which may be removable as depicted in FIG. 1), 
having a discharge nose 66 siZed and shaped for discharge 
of a propellant ?uid 68 through said discharge noZZle 64 and 
thence through discharge ori?ce 40 of discharge ori?ce plate 
41 While entraining product thereWith to produce a product/ 
propellant discharge stream 69. 
As best seen in FIG. 1, a ?rst, outer seal 70 is provided, 

dimensioned relative to the inner surface 24 of the holloW 
noZZle mounting chamber 22 so as to be engageable in a 
?uid tight manner With the inner surface 24. A second, inner 
seal 72 is dimensioned relative to the outer surface 60 of the 
propellant supply tube 52 so as to be slidably engageable in 
a ?uid tight manner With the outer surface 60, as, in one 
embodiment, the propellant supply tube 60 moves toWard 
and aWay from the discharge ori?ce 40 along a central axis 
76. A seal mount 80 is provided, extending betWeen the ?rst, 
outer seal 70 and the second, inner seal 72, so as to 
effectively seal the noZZle mounting end 26 of the holloW 
noZZle mounting chamber 22 from the product receiving end 
28 of the holloW noZZle mounting chamber 22. Further, as 
depicted in FIGS, 1, 5, and 6, in one embodiment, for 
structural purposes in providing a spray noZZle assembly 50, 
it has been found useful to provide a forWard blocking disc 
82 and a rearWard blocking disc 84 to assist in caging outer 
seal 70 and inner seal 72, as Well as to provide for connec 
tion of seal mount 80 to inner structural spacers 85 Which 
extend outWard to mounting ?ange 86. As shoWn in the 
embodiment depicted in FIG. 1, the outer seal 70 and the 
inner seal 72 are provided as O-rings, but other seal types 
may be utiliZed as convenient. Also as shoWn in the embodi 
ment depicted in FIG. 1, the forWard blocking disc 82 and 
the rearWard blocking disc 84 are provided in the form of an 
annulus Which ?ts slidingly betWeen inner Wall 24 and outer 
surface 60. Thus, as illustrated in this embodiment, for 
convenience, but not necessarily limited thereto, the holloW 
noZZle mounting chamber 22 is cylindrical. In such a case, 
as depicted, the seal mount 80 is annular in shape. 

Further, as shoWn in FIG. 1, inner structural spacers 85 
may be provided in any convenient cleanable material such 
as structural rods. Also, in the embodiment shoWn in FIGS. 
2, 5, and 6, a ?rst set of exterior structural spacers 90 is 
provided betWeen the reverse side 92 of mounting ?ange 86 
and the obverse side 94 of the ?rst one 96 of at least one back 
mounting plates. Then a second set of exterior structural 
spacers 98 is provided betWeen reverse side 100 of the ?rst 
back mounting plate 96 and the obverse side 102 of a second 
one 104 of at least one back mounting plates. Each one of 
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the ?rst set 90 and the second set 98 of exterior structural 
spacers may be provided in a convenient cleanable material, 
such as structural rods. 
An actuator 110 is provided, Which as shoWn in the 

embodiment depicted in FIGS. 2, 5, and 6, may be a?ixed to 
the reverse side 112 of the second back mounting plate 104. 
The actuator 110 is operatively connected to move or to urge 
the discharge end 62 of propellant tube 52 and discharge 
noZZle 64 to, and betWeen, a ?rst, end stop position as shoWn 
in FIG. 1, Wherein the discharge nose end 66 is adjacent the 
discharge ori?ce 40, and a second, Wide open position as 
illustrated in phantom lines, schematically in FIG. 1, Where 
discharge noZZle 64' is shoWn With the discharge nose end 66 
spaced apart a preselected distance 120 from the discharge 
ori?ce plate 41. Although the phantom lines for discharge 
noZZle 64' are shoWn beloW in FIG. 1 for clarity of illustra 
tion, it is to be understood that discharge noZZle 64 moves 
along a central axis of centerline 76 the open 122 and closed 
124 positions. First 126 and second 128 noZZles on actuator 
110 are adapted for receiving ?uid from a ?uid control 
system 129, Which, as depicted, may be provided in the form 
of a double acting ?uid actuator, such as an air actuated 
cylinder. As depicted, We have found it convenient to 
provide a propellant supply tube 52 Which extends concen 
trically through the ?uid actuated cylinder 110, and Wherein 
the propellant supply tube 52 is siZed, shaped, and a?ixed 
With the spray noZZle assembly 52 to alloW movement 
relative to both the holloW noZZle mounting chamber 22 and 
the ?uid actuated cylinder 110. Note that propellant supply 
tube 52 may be made up of ?uid tight joined segments 521, 
522, 523, etc., as necessary for assembly and for use ofa tube 
segment 52 A Which is Within and concentric to the actuator 
110. Further, the distance 120 of the discharge noZZle 64 
from the discharge ori?ce plate 41 is adjustably selected 
during operation of the spray noZZle for service for any 
suitable substance, for example, (a) a liquid, or (b) a slurry, 
(c) pumpable high viscosity material, or (d) any substance or 
product material Where particulates are included in (i) a 
liquid, (ii) a slurry, or (iii) a pumpable high viscosity 
material. Commonly sprayed materials include foods such 
as fruit or berry mixtures, such as raspberry puree, Which are 
to be dried. 

To a?ix the spray noZZle assembly 52 to the body 20, as 
shoWn in FIGS. 2, 3, and 4, the spray noZZle assembly may 
be detachably joined With the inlet ?ange 23 of the holloW 
noZZle mounting chamber 22 With a quick disconnect clamp 
130. As depicted in FIG. 2, and seen in FIGS. 7 and 9, a 
sanitary seal 132 is normally used betWeen inlet ?ange 23 
and mounting ?ange 86, and the clamp 130 secures the inlet 
?ange 23, seal 132, and mounting ?ange 86 together in 
secure mating engagement. 
As mentioned above, it is useful in sanitary service that 

the interior Walls 32 of the product supply portion, as Well 
as the interior Walls 136 of the intersecting housing 42, have 
smooth, cleanable surfaces. Also, it is useful in sanitary 
service that the Walls 36 of the discharge product passage 
Way 38 have smooth, cleanable surfaces. Likewise, it is also 
use?ll in sanitary service that at least that portion of the inner 
surface 24 of the holloW noZZle mounting chamber 22 
located to the product receiving end side 28 of the ?rst, outer 
seal 70 have a smooth, cleanable surface. Likewise, it is 
useful that at least that portion of the inner surface 24 of the 
holloW noZZle mounting chamber 22 located in complemen 
tary engagement With the ?rst, outer seal 70 have a smooth 
cleanable surface. 
As seen in FIG. 1, the discharge end 34 has a discharge 

?ange 35 having a seal engaging recess ring 140 (shoWn in 
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6 
broken lines). The discharge ori?ce plate 41 has an interior 
face 142 having a seal engaging recess ring 144. The 
discharge ?ange 35 and the interior face 142 of the discharge 
ori?ce plate 41 are con?gured for mating engagement While 
incorporating a sanitary seal 146 ?tted therebetWeen. As 
shoWn in FIGS. 3 and 4, the discharge ori?ce plate 41 is 
detachably joined With the discharge ?ange 35 With a quick 
disconnect clamp 150. 
As shoWn in FIG. 1, the product supply portion 30 

includes at least one inlet 152 in ?uid communication With 
the discharge portion 34 As indicated in FIG. 2, a product 
pump 154 such as a positive displacement supply pump may 
be provided in ?uid communication With the product supply 
portion 30. When using a positive displacement supply 
pump, the product supply portion may include both at least 
one inlet 152 in ?uid communication With the discharge 
portion 34, and at least one over?oW outlet 44 in ?uid 
communication With the discharge portion 34, so that any 
excess of product that is supplied through the at least one 
inlet 152 but Which is not discharged through the discharge 
ori?ce 40 in discharge plate 41 can be removed from the 
spray noZZle body 20 via the over?oW outlet 44. In such 
cases, the excess product can be recycled via line 156 to a 
product holding tank 158, or sent directly to the inlet product 
pump 154, or discharged to seWer 160 as appropriate under 
the circumstances. Altemately, a sight tube 170 (see FIGS. 
3 and 4, for example) can be a?ixed to the product over?oW 
arm 44. The sight tube 170 can be con?gured for visually 
monitoring the product feed rate to the spray noZZle assem 
bly, so that the product feed rate can be adjusted to avoid loss 
of or the necessity to recycle any product. 

In order to provide a desired spray pattern, the discharge 
ori?ce 40 may be provided in a suitably dimensioned 
frusto-conical passageWay de?ned by interior edge Walls in 
the discharge ori?ce plate 41. And, to seal or shut off the 
spray noZZle, it is convenient to provide a discharge noZZle 
64 having a discharge nose end 66 With a frusto-conical 
shaped outer end surface, that is siZed and shaped comple 
mentary to, for interior mating engagement With, the interior 
edge Walls of in the passageWay through the discharge 
ori?ce plate 41. 

Generally, the use of threadless sanitary quick connect 
couplings are used to join the body 20 to adjacent compo 
nents. More particularly, the couplings comprise quick dis 
connect ring clamps C of the type just described With respect 
to clamps 130 and 150, already discussed above. 

Attention is noW directed to FIGS. 10 through 16. The 
unique spray noZZles just described above are extremely 
useful in the application of a material to an endless sheet 200 
in a thin ?lm dryer 202. In such an application, an endless 
loop is used of a thin, infrared transparent material suitable 
for contact on a ?rst side 204 With a selected product and on 
a second side 206 With a selected heat transfer ?uid. The 
spray apparatus includes a spray sWeep assembly 210. The 
sWeep spray assembly has a structural base 212, one or more 
slide rails 214, and at least one slide block 216. At least one 
spray noZZle 230, is provided, and each one of the at least 
one spray noZZles 230 is a?ixed to one of the at least one 
slide block 216. The spray noZZles 230 are a?ixed Within a 
Working distance from the ?rst side 204 of the thin ?lm 200. 
Each one of the spray noZZles 230 is adapted to receive a 
product and to discharge the product as shoWn by reference 
arroWs 232 toWard the ?rst side 204 of thin ?lm 200. In one 
embodiment, each one of the spray noZZles 230 is provided 
With a noZZle of the type and con?guration set forth herein 
above. HoWever, the sWeep spray assembly 210 may include 
alternate spray noZZle con?gurations. As depicted, tWo spray 
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nozzles 230 are normally useful for a common Width of thin 
?lms 204, however, the number of spray noZZles 230 may be 
varied as suitable in a given situation. As noted in FIG. 16, 
an adjustable sWeep rate controller 240 may be provided, 
With sWeep on-o? sWitch 242, and With noZZle open-shut 
adjustable sWitch 244. The adjustable sWeep rate controller 
240 is adapted to control the rate at Which said spray noZZles 
oscillate betWeen the ?rst side 250 and the second side 262 
of their respective range of travel. As noted in FIGS. 11*15, 
tWo slide rails 214, and 2142 are provided, spaced apart by 
a mounting blocks 2151 and 2152. Also, tWo slide blocks, 
2161 and 2162 are provided. 

The sWeep spray assembly 210, is used for application of 
a selected material to a thin ?lm dryer 202. The thin ?lm 
dryer 202 having an endless loop of thin, infrared transpar 
ent material suitable for contact on a ?rst side 204 With a 
selected product and on a second side 206 With a selected 
heat transfer ?uid. In practice, the thin ?lm dryer having an 
endless loop of thin, infrared transparent material is pro 
vided. A sWeep spray assembly 210 as just described above 
is provided. The sWeep spray assembly has a structural base, 
one or more slide rails 216, at least one slide block 216, and 
an actuator 270 for moving the slide blocks 216 back and 
forth. The actuator 270 is an air or other ?uid actuator. At 
least one spray noZZle 230 is provided, and each one of the 
at least one spray noZZles 230 is a?ixed to one of the at least 
one slide blocks 216. The spray noZZles 230 are located and 
a?ixed Within a suitable Working distance from the ?rst side 
204 of the thin ?lm 200. A product is provided to each one 
of the at least one spray noZZles 230. The product is 
discharged from the spray noZZles on to the endless loop of 
thin, infrared transparent material 200. The sWeep spray 
assembly is oscillated at a rate Wherein the product is 
discharged relatively uniformly on to the ?rst surface 204 of 
the thin, infrared transparent material 200. Then, the product 
just sprayed is introduced into the dryer 202 for drying to a 
suitable degree of residual moisture. 

In yet another embodiment, a spray apparatus can be 
provided Without a sWeep spray assembly as just described 
herein above. In such a case, at least one spray noZZle is 
mounted on a spray mount 300, Where the spray mount is a 
suitable structural base. Such a spray noZZle can, from a 
stationary position, apply a material to a thin ?lm dryer, 
Wherein the thin ?lm dryer is as described above, in that it 
has an endless loop of thin, infrared transparent material 
suitable for contact on a ?rst side With a selected product and 
on a second side With a selected heat transfer ?uid. Each of 
the at least one spray noZZle is a?ixed Within a Working 
distance from the ?rst side 204 of the thin ?lm 200. Each of 
the at least one spray noZZle is adapted to receive a product 
and to discharge the product toWard the thin ?lm dryer. This 
unique combination includes at least one novel spray noZZle 
of the type described herein in combination With a thin ?lm 
evaporator or dryer 202. In some embodiments tWo or more 
spray noZZles may be provided. And, Where appropriate, in 
such a ?xed spray noZZle arrangement, a sight tube 170 can 
be a?ixed to a product over?oW arm, Wherein the sight tube 
con?gured for monitoring, visually or otherWise, the product 
feed rate provided to the spray noZZle. 

Although various aspects and elements of the invention 
are herein disclosed for illustrative purposes, it is to be 
understood that the spray noZZle and the method of use of 
the noZZle in thin ?lm drying systems are important 
improvements in the state of the art of devices and methods 
for handling materials in thin ?lm drying systems With 
cleanable, sanitary spray noZZle systems. Although only a 
feW exemplary aspects have been described in detail, various 
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8 
details are su?iciently set forth in the ?gures of the draWing 
and in the speci?cation provided herein to enable one of 
ordinary skill in the art to make and use the invention(s), 
Which need not be further described by additional Writing in 
this detailed description. Importantly, the aspects and 
embodiments described and claimed herein may be modi?ed 
from those shoWn Without materially departing from the 
novel teachings and advantages provided as described 
herein, and may be embodied in other speci?c forms Without 
departing from the spirit or essential characteristics thereof. 
It is especially pointed out that the siZe, and shape of the 
spray noZZle, and resultant spray pattern, and the amount of 
material handled thereby, Will vary Widely based on the 
nature of products provided for spray, and based on the 
evaporation conditions used in a dryer or other equipment 
from Which residual solvent (such as Water) is removed. 
Therefore, the embodiments presented herein are to be 
considered in all respects as illustrative and not restrictive. 
As such, this disclosure is intended to cover the structures 
described herein and not only structural equivalents thereof, 
but also equivalent structures. Numerous modi?cations and 
variations are possible in light of the above teachings. It is 
therefore to be understood that Within the scope of the 
appended claims, the invention(s) may be practiced other 
Wise than as speci?cally described herein. Thus, the scope of 
the invention(s) is as described herein and as set forth in the 
appended claims, and as indicated by the draWing and by the 
foregoing description, is intended to include variations from 
the embodiments provided Which are nevertheless described 
by the broad interpretation and range properly afforded to 
the plain meaning of the language of the claims set forth 
beloW. 

The invention claimed is: 
1. A cleanable spray noZZle, said spray noZZle comprising: 
(a) a body, said body comprising 

(1) a holloW noZZie mounting chamber having an inner 
surface, said holloW noZZle mounting chamber hav 
ing a noZZle mounting end and a product receiving 
end; 

(2) a product supply portion, said product supply por 
tion comprising an internal product passageWay 
de?ned by interior Walls, and 

(3) a discharge portion; said discharge portion having 
(A) discharge interior Walls de?ning a product dis 
charge passageWay and (B) a discharge ori?ce; 

(b) a spray noZZle assembly, said spray noZZle assembly 
removably mounted to said holloW noZZle mounting 
chamber With a quick disconnect clamp, said spray 
noZZle assembly comprising 
(1) a propellant supply tube, said propellant supply tube 

having an outer surface; 
(2) a discharge end, said discharge end siZed and 

shaped for discharge of a propellant ?uid through 
said discharge noZZle; 

(3) a ?rst, outer seal, said ?rst outer seal dimensioned 
relative to said inner surface of said noZZle mounting 
chamber so as to be engageable in a ?uid tight 
manner With said inner surface; 

(4) a second, inner seal, said inner seal dimensioned 
relative to said outer surface of said propellant 
supply tube so as to be slidably engageable in a ?uid 
tight manner With said outer surface; 

(5) a seal mount, said seal mount extending betWeen 
said ?rst, outer seal and said second, inner seal so as 
to e?fectively seal said noZZle mounting end of said 
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hollow nozzle mounting chamber from said product 
receiving end of said hollow noZZle mounting cham 
ber; 

(c) an actuator, said actuator operatively connected to urge 
said discharge end of said spray noZZle to, and betWeen, 
a ?rst, end stop position Wherein said discharge end is 
adjacent said discharge ori?ce, and a second, Wide open 
position Wherein said discharge end is spaced apart a 
preselected distance from said discharge ori?ce. 

2. The apparatus as set forth in claim 1, Wherein said 
interior Walls of said product supply portion comprises 
smooth, cleanable surfaces. 

3. The apparatus as set forth in claim 1, Wherein said 
discharge product passageWay comprises smooth, cleanable 
surfaces. 

4. The apparatus as set forth in claim 1, Wherein at least 
that portion of the inner surface of said holloW noZZle 
mounting chamber located to the product receiving end side 
of said ?rst, outer seal comprises smooth, cleanable sur 
faces. 

5. The apparatus as set forth in claim 1, Wherein at least 
that portion of the inner surface of said holloW noZZle 
mounting chamber located in complementary engagement 
With said ?rst, outer seal, comprises a smooth cleanable 
surface. 

6. The apparatus as set forth in claim 1, Wherein said 
holloW noZZle mounting chamber further comprises an inlet 
?ange, and Wherein said spray noZZle further comprises a 
mounting ?ange, and Wherein said inlet ?ange and said 
mounting ?ange are con?gured for mating engagement 
therebetWeen. 

7. The apparatus as set forth in claim 1, Wherein said 
discharge end further comprises a discharge ?ange having a 
seal engaging ring, and Wherein said discharge ori?ce plate 
comprises an interior face having a seal engaging ring, and 
Wherein said discharge ?ange and said interior face of said 
discharge ori?ce plate are con?gured for mating engagement 
While incorporating a sanitary seal ?tted therebetWeen. 

8. The apparatus as set forth in claim 7, Wherein said 
discharge ori?ce plate is detachably joined With said dis 
charge ?ange With a quick disconnect clamp. 

9. The apparatus as set forth in claim 1 Wherein said 
holloW noZZle mounting chamber is cylindrical. 

10. The apparatus as set forth in claim 9, Wherein said seal 
mount is annular. 

11. The apparatus as set forth in claim 1, Wherein said 
actuator comprises a ?uid actuated cylinder. 

12. The apparatus as set forth in claim 11, Wherein said 
propellant supply tube extends concentrically through said 
?uid actuated cylinder, and Wherein said propellant supply 
tube is siZed, shaped, and a?ixed to said holloW noZZle 
mounting chamber for movement relative to both said ?uid 
actuated cylinder and to said holloW noZZle mounting cham 
ber. 

13. The apparatus as set forth in claim 1, Wherein the 
distance betWeen said discharge ori?ce and said discharge 
noZZle is selected for service With (a) a liquid, or (b) a slurry, 
(c) a pumpable high viscosity material, or (d) any substance 
or product material Where particulates are included in (i) a 
liquid, (ii) a slurry, or (iii) a pumpable high viscosity 
material. 

14. The apparatus as set forth in claim 1, Wherein said 
product supply portion comprises at least one inlet in ?uid 
communication With said discharge portion. 

15. The apparatus as set forth in claim 1, further com 
prising a positive displacement supply pump in ?uid com 
munication With said product supply portion. 
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16. The apparatus as set forth in claim 15, Wherein said 

product supply portion comprises (a) at least one inlet in 
?uid communication With said discharge portion, and (b) at 
least one over?oW outlet in ?uid communication With said 
discharge portion, so that any excess of product that is 
supplied through said at least one inlet but Which is not 
discharged through said discharge ori?ce can be removed 
from said spray noZZle via said over?oW outlet. 

17. The apparatus as set forth in claim 15, Wherein said 
body of said spray noZZle is shaped in a cross or “+” sign 
shape having four legs, and Wherein one of said legs 
comprises one of said at least one inlet of said product 
supply portion, and Wherein one of said legs comprises one 
of said at least one over?oW outlets of said product supply 
portion. 

18. The apparatus as set forth in claim 1, Wherein said 
discharge ori?ce comprises a frusto-conical passageWay 
de?ned by interior edge Walls. 

19. The apparatus as set forth in claim 18, Wherein said 
noZZle comprises a frusto-conical shaped outer end surface, 
and Wherein said outer end surface is siZed and shaped 
complementary to, for interior mating engagement With, said 
interior edge Walls of said passageWay through said dis 
charge ori?ce. 

20. The apparatus as set forth in claim 1, or in claim 18, 
Wherein threadless sanitary quick connect couplings are 
used to join said noZZle body to adjacent components. 

21. The apparatus as set forth in claim 20, Wherein said 
couplings comprise quick disconnect ring clamps. 

22. The apparatus as set forth in claim 1, Wherein said 
?rst, outer seal comprises an O-ring. 

23. The apparatus as set forth in claim 1, or in claim 22 
Wherein said second, inner seal comprises an O-ring. 

24. The apparatus as set forth in claim 1, Wherein said 
holloW noZZle mounting chamber further comprises an inlet 
?ange, and Wherein said spray noZZle assembly further 
comprises a mounting ?ange, and Wherein said inlet ?ange 
of said holloW noZZle mounting chamber and said mounting 
?ange of said spray noZZle assembly are detachably a?ixed 
via a clamp. 

25. The apparatus as set forth in claim 24, further com 
prising 

(a) at least one retaining disc, said at least one retaining 
disc a?ixed to said seal mount to secure said ?rst seal 
and said second seal against said interior surface of said 
holloW noZZle mounting chamber and against said 
propellant tube, respectively, and 

(b) one or more interior structural spacers rods, said 
interior structural spacers having a mounting ?ange end 
and a seal end, said interior structural spacers secured 
to (1) said mounting ?ange, and (2) to a ?rst one of said 
at least one retaining disc. 

26. The apparatus as set forth in claim 25, further com 
prising at least tWo blocking or retaining discs, and Wherein 
a ?rst one of said at least one blocking disc is a?ixed to said 
interior structural spacers on the mounting end of said 
holloW noZZle mounting chamber, and Wherein a second one 
of said at least one blocking discs is a?ixed to said seal 
mount. 

27. The apparatus as set forth in claim 26, Wherein said 
interior structural spacers comprise mounting rods. 

28. The apparatus as set forth in claim 24, further com 
prising 

(a) one or more exterior structural spacers, said exterior 
structural spacers having a body end and an actuator 
end, and 
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(b) one or more mounting plates, at least one of said one 
or more mounting plates having a body side and an 
actuator side, and 

(c) Wherein said exterior structural spacers are con?gured 
to space a ?rst one of said one or more mounting plates 
a ?xed distance from said mounting ?ange, While 
alloWing translating motion of said propellant tube 
toWard and aWay from said mounting ?ange, along a 
central axis With respect to said holloW noZZle mount 
ing chamber. 

29. The apparatus as set forth in claim 28, Wherein said 
exterior structural spacers comprise structural rods. 

30. The apparatus as set forth in claim 1, Wherein said 
propellant comprises compressed air, and Wherein said appa 
ratus further comprises a compressed air supply operatively 
connected to said propellant supply tube. 

31. The apparatus as set forth in claim 1, or in claim 11, 
or in claim 12, Wherein said ?uid actuated cylinder com 
prises a dual acting air actuated cylinder. 

32. The apparatus as set forth in claim 1, Wherein said 
product supply portion comprises at least one over?oW 
outlet in ?uid communication With said discharge portion, 
and Wherein a sight tube is a?ixed to said at lease one 
over?oW outlet, said sight tube con?gured for visually 
monitoring the product feed rate to said spray noZZle. 

33. The apparatus as set forth in claim 1, Wherein said 
product supply portion comprises at least one over?oW 
outlet in ?uid communication With said discharge portion, 

20 

25 

12 
and Wherein a sight tube is a?ixed to said at leant one 
over?oW outlet, said sight tube con?gured for monitoring 
the product feed rate to said spray noZZle. 

34. A spray apparatus for applying a material to a thin ?lm 
dryer, said thin ?lm dryer having an endless loop of thin, 
infrared transparent material suitable for contact on a ?rst 
side With a selected product and on a second side With a 
selected heat transfer ?uid, said spray apparatus comprising: 

(a) a spray mount, said spray mount comprising a struc 
tural base, 

(b) at least one spray noZZle, each one of said at least one 
spray noZZle a?ixed to said spray mount, said at least 
one spray noZZle a?ixed Within a Working distance 
from said ?rst side of said thin ?lm, and Wherein each 
of said at least one spray noZZle is adapted to receive a 
product and to discharge said product toWard said thin 
?lm dryer, and 

(c) Wherein each one of said at least one spray noZZle 
comprises a spray noZZle as set forth in claim 1. 

35. The apparatus as set forth in claim 34, Wherein tWo 
spray noZZles are provided. 

36. The apparatus as set forth in claim 35, Wherein a sight 
tube is a?ixed to said product over?oW arm, said sight tube 
con?gured for monitoring the product feed rate to said spray 
noZZle. 


